Rates of local cerebral protein synthesis in fetal and neonatal sheep.
During gestation there is likely to be a constantly changing rate of protein synthesis in the brain that may exhibit regional specificity. With the use of the quantitative autoradiographic L-[1-(14)C]leucine method for the determination of local rates of leucine incorporation into cerebral protein (lCPS(Leu)), we have sought to characterize this important process. lCPS(Leu) was measured in nine fetal sheep (118-139 days gestational age) and five newborn lambs (1-5 days of age). In other experiments, the fraction of leucine in the precursor pool for protein synthesis in the brain derived from the arterial plasma was determined to be 0.57 +/- 0.04 (mean +/- SE) in one fetus and two lambs. This value was used in the calculation of lCPS(Leu) in 35 regions of the central nervous system, pineal body, and whole brain. Regardless of age, lCPS(Leu) was highest in the pineal body, brain stem, and hypothalamic nuclei and lowest in white matter. In sensorimotor cortex, corona radiata, pyramidal tracts, and whole brain, lCPS(Leu) was positively correlated with prenatal age (P < or = 0.05). These increases in lCPS(Leu) probably reflect myelination in the cerebrum, which is known to occur in late gestation.